














THE COAL FIELDS OF OHIO.

tional Geological Congress at Ottawa, Canada,

.in 1913. The figures given in that report,
93,967,916,000 short tons, have been somewhat
modified on account of nmew information re-
garding the absence of coal where it was for
merly supposed to be present ! and by giving
tonnage figures in round numbers to the nearest
million.

DATA ON WHICH ESTIMATES ARE BASED.

The data used in making the estimate were
taken from the Geological Survey of Ohio re-
ports for 1869 and 1870 (two volumes), for 1873
to 1893 (vols. 1 to 7, inclusive), and from
Coal Bulletin 9, 1908, Oil and Gas Bulletin 1,
1903, and Bulletin 20 (4th series), 1916. In
- addition to the data in these reports some in-
formation regarding the counties adjoining
Ohio on the east was obtained from the reports
published by the Geological Survey of Pennsyl-
vania and by that of West Virginia.

Although the Ohio reports are voluminous,
much of the material contained in them, es-

pecially in the earlier ones, is indefinite, be-

cause it does not indicate the exact locations of
all the measured coal sections and because the
maps do not show the outcrops of all the coal
beds. At the time these estimates were made
(1912) the only maps available were those (Nos.
1 to 10, inclusive) accompanying volume 7 (Re-
ports for 1873-1893) and two others in Bulle-
tin 9. These maps show the position of the
base of the coal measures and: the outcrops of
the Middle Kittanning, Upper Freeport, Pitts-
burgh, Pomeroy, and Meigs Creek coal beds.
Thcy represent the plobablc area of the coal
beds above drainage level, but they do not show
how far below drmmwc any of the beds may ex-
tend.

All data obtained from the various sources
named regarding the thickness of the coal beds
(every recorded section being used), the regu-
lar or irregular habit of any particular bed, and
the probable area underlain by each bed were
properly tabulated under beds, townships, and
countices,

'METHODS OF COMPUTATION.

The nature of the data makes it necessary to
divide the work of computation into two parts—

(1) estimates of beds whose outcrops have been

t This zone of barren territory or ‘}faxlllt" in the Hocking Valley coal
fleld is shown in Pl. IIX of this report. ;
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mapped and (2) estimates of beds whose out-
crops have not been mapped and whose areas
had to be estimated from the facts recorded in
the text. As the Lower Kittanning lies only
a short distance below the Middle Kittanning,
and the Lower Freeport only a short distance
below the Upper Freeport, the outcrops of each
group were assumed to be essentially parallel.

All the detailed sections of a particular coal
bed were first averaged by townships. Then
all these township averages and the sections
in adjoining township of other counties were -
again averaged to obtain the average thickness
for the county. The probable area underlain
by the coal bed was carefully measured with
a planimeter from the maps showing the coal
outcrops. The part of the total area lying

‘above drainage.level was taken directly from

the coal maps, and the part lying below drain-
age level was estimated on the assumption (in
the absence of definite measurements) that a
coal bed which is persistent along its outcrop

‘and reasonably constant in thickness will have

approximately the same average thickness be-
low drainage level that it has above that level.
In the absence of positive evidence that coal is
not present it was also assumed that a bed may
extend below drainage level toward the center
of the main coal basin at right angles to the
strike of the beds for a distance equal to that
through which it is known to extend above
drainage level. Such an assumption, though
altogether arbitrary, is at least reasonable and
conservative. Concerning it.as well as the
other assumptions differences of opinion may
exist, because they can not be based on hard
and fast rules. Obviously, however, there is
no good reason for assuming that coal beds
lying in relatively undisturbed areas are absent
below drainage level simply because their pres-
ence has not been proved by mining or drilling.
The making of an estimate where the bed lies
above drainage level is also attended with diffi-
culties, for here one must also assume that the
coal 1s present or absent, and if the former that

|1t continues at about the average thickness in

areas concerning which little or no information
is available. - The determination of the average
thiokness of a coal bed as well as its areal extent
was greatly facilitated at many points by records
of deep borings published in the State reports.
- The coal beds which contribute more or less
to the total coal of Ohio but which are not
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shown in outcrop on any of the maps published
before 1912 are the Sharon, Wellston (Quaker-
town), Lower Mercer, Upper Mercer, Tionesta,
. Brookville, Clarion, Wilgus, Brush Creek (coals
7a and 7b?), Jeffers, coal No. 10 (wanting in
Pennsylvania), Waynesburg (coal No. 11), and
Brownsville (coal No. 12). The determination
of the probable areas underlain by each of these
coal beds was very difficult and unsatisfactory.
The areas were obtained with the aid of maps
showing the outcrop of the base of the coal
measures, the outcrops of the more important
coal beds, the location of coal sections, the
records of deep borings, and references in the
text of the State reports.

The average thickness of each of the coal
beds mentioned above in any unit of area (such
as the county, township, or less) was obtained
by averaging all the sections of coal affecting
any one unit area in the same manner as that
described for the more important beds.

With the area and thickness of the coal bed
determined the next step was to determine the
weight. Coal varies somewhat in weight, but
the average of most bituminous coals with an:
ash content of not more than 8 per cent has a

THE UNITED STATES.

specific gravity of about 1.3. This means that

an acre-foot of coal will weigh about 1,800 short.

tons and that a square-mile-foot will weigh
about 1,152,000 short tons. These figures mul-
tiplied by the average thickness of the bed ex-
pressed in feet gives the tonnage of the coal bed
under an acre or a square mile of ground.

THE ESTIMATES.

The following table gives the tonnage by beds
and counties. The first column gives the
name of the coal bed; the second, the cal-
culated average thickness in feet and inches;
the third, the area in square miles considered
to contain the coal bed with the average thick-
ness shown in column 2; the fourth, the tons
per square mile correspondmg to each thick-
ness given in column 2; the fifth, the product
in round numbers to the nearest mllhon of the
figures in columns 3 and 4; and the sixth, the
sum of all figures in column 5. This table con-
tains the tonnage of 20 coal beds which con-
tribute more or less to the fuel supply of the
State, and one or more of the beds is considered
to be present in 31 counties in eastern Ohio.

Estimated coal tonnage by beds and counties.

Athens County.

P Tonnage for
Area Tons Tonnage by beds all beds (in

Name of coal bed. : \ tﬁziﬁiﬁ, (sq. mi.). pezl';l gare (in roblg;g) num- round
- numbers).
Ft. in.

POMEIOY .-« e e eeeeeeeaeeeeneenaanaeaenns 2 5 . 25| 2,784,000 70, 000, 000

Pittsburgh. ... R i g 31%(5) i’ ggg, 888 ggz, 888, 308

Upper Freeport. ........ e 1,521 0

Lovor Freegort ...... R 2 10 130 | 3,264,000 | 424,000,000 |(5 218,000,000
Middle Kittanning. . ...... IO 5. 5 430 | 6,240,000 | 2, 683,000,000

'Lower Kittanning. ........ . ... .. ... ... 20 420 [ 2,304,000 968, 000, 000

Belmont County.

Waynesburg and Brownsvllle 1 8
Coal No. 10.coocoii il 3 4
Meigs Creek. . e 3.9
Pittsburgh..... 4 11
Upper Freeport. PR 3 8
Lower Freeport...... ...l 3 3

60 | 1,920,000 | 115,000, 000
130 | 3,840,000 | 499,000, 000 [

385 | 4,320,000 | 1,663,000, 000 -
475 | 5,664,000 | 2,690,000,000 |(7» 984 000,000
515 | 4,224,000 | 2,175,000, 000 i

205 | 3,744,000 | 842,000,000

* A B ¥ i

> -
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Estimated coal tonnage by beds and counties—Continued.

Carroll County.

91

Tonnage for

: o ) Tons Tonnage by beds :
Name of coal bed. tlﬁ‘éf(?egs(;. (stfrzi?.). per square | (in round num- all lgfglsd(m
mile. bers).
. numbers). .
) CFto oin
" Brush Creek (“Harlem” coal No. 7bh)......... L. 1 5 15| 1,632,000 24, 000, 000 |
Upper Freeport. . ...... ...l 3 8 260 | 4,224,000 ( 1,098, 000,000
Lower Freeport. ... ..o 3 1 250 | 3,552,000 | - 888,000,.000 5 193. 000. 000
Middle Kittanning. . ..o oL 4 0 370 | 4,608,000 | . 1,705,000,000 [{% 7%V
Lower Kittanning. .. .......... ... ... 2 9 370 | 3,168,000 | 1,172,000,000 ||
Brookville. ................... et 2 5 110 | 2,784,000 306, 000, 000
Columbiana County.
“Brush Creek. . ........oooeo... e e o2 200 | 3,360,000 672, 000; 000
“Upper Freeport. . ....o.oooiinii i . 4 4 245 | 4,992,000 | 1,223,000,000
Lower Treeport. ccove e iieeaaann.. 2 3 175 | 2,592,000 454, 000, 000 .
Middle Kittanning. ............... . PO 2 6 430 { 2,880,000 | 1,238,000,000 5. 871. 000. 000
Lower Kittanning. ................... et 2 3 500 | 2,592,000 | 1,296,000,000 |( 71"
Clarion. ...oooieenen i e 3 3 120 | 3,744,000 449, 000, 000
Lower Mercer. ............. el e P 2 4 175 | 2,688,000 470, 000, 000
Sharon. ... 2 0 30, 2,304,000 69, 000, 000
. Coshocton County.
Up(l)er Treeport. . ......... s 3 0 5] 3,456,000 17, 000, 000
iddle Kittanning. . .......... e s 3 4 195 | 3,840, 000 749, 000, 000
Lower Kittanning. .................cooia... 3 2 195 | 3,648,000 711, 000, 000 .
Brookville. ... ... il P 23 190 | 2,592,000 492,000,000 1Ly 430 600 000
Upper M { 6 8 21 7,680,000 15,000,000 {(“ » IS
pper Mercer. ... 1 10 20 | 2 112,000 42, 000, 000
Tower Mercer. .. ... ... loo.. 2 0 35 | 2,304,000 81, 000, 000
SharON. .ottt 2 0 10 [ 2,304,000 23, 000, 000
Gallia County. '
Pomeroy.......... USRI 2 .5 90 | 2,784,000 | 251,000,000
Pittsburgh............. e ee e 3 5 40 | 3,956,000 158, 000, 000
%:ffers (local name for Pittsburgh)........... ... 3.7 90 | 4, 1_38, 800 3;2, 000, 000
pper Freeport. . ...l e 4 3 45| 4,896,000 220, 000, 000 ;
Lower Freeport................... U 2 1 30 | 2,400, 000 72,000, 000 | (3 791, 000, 000
Middle Kittanning. . .......... S 3 1 425 | 8,552,000 | 1,600,000, 000
Lower Kittanning. ............ e 2 4 300 | 2,688,000 806, 000, 000
ClATION . e e e e e 2 1 130 | 2, 400, 000 312, 000, 000
A Guernsey Co;l.nty.
PALSDUIER . «eeeeeeee e AU 3 8 20 | 4,224,000 | - 84,000,000
Brush Creek.. ..o 2 0 300 | 2,304,000 691, 000, 000
. o ) 2 5 370 | 2,784,000 | 1,030,000,000
Upper Freeport. . . ..o, { 5 10 40 | 6,720,000 'g 69: 000: 000
Lower Freeport. . . ... oouveiniiiiiinaaa l 1 11 30 | 2,208,000 66, 000, 000 |24, 687, 000, 000
Middle Kittanning................ o oL 2 11 360 | 3,360,000 | 1,210, 000,000
Lower Kittanning................... S 2 9 360 | 3,168,000 { 1,140, 000, 000
Brookville......oo.oo o 2 5. 35| 2,784,000 97, 000, 000
Lower Mercer................o.LL 2 2 40 | 2,496,000 100, 000, 000
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Lstimated coal tonnage by beds and cou;ntiés—Continued.

Harrison County.

Tonnage for

Lower Mercer. .......oooieenoeeee ..

. - Tons Tonnage by beds :
9 Average Area : > : all beds (in
Name of codl bed. thickness. | (sq. mi.). pellrnsicl{(tzlare (in roblg;g)num- ' round(
’ ) ) numbers).
. . : _ Ft. in.
.Coal No.10............. e 1 10 30 | 2,112,000 63, 000, 000
Meigs CreeK.................. DR 4 2 30 | 4,800,000 144, 000, 000
Pittsburgh...........ooooioii ] 411 110 | 5, 664,000 623, 000, 000
Brush Creek........:ooooo i 2 5 70 | 2,784,000 195, 000, 000 5. 615. 000. 000
Upper Freeport iy 3 4 295 | 3,840,000 | 1,133,000,000 [(©7 "~ T VU
Lower Freeport ] 3 0 265 | 3,456,000 916, 000, 000
Middle Kittanning.............. ... ... . ... 4 0 315 | 4,608,000 | 1,452,000,000
Lower Kittanning................ ... .. .. ... 3 0 3151 3,456,000 | 1,089,000,000
Hocking County.
Upper Freeport................... ... .. ... 3 -6 10 | 4,032,000 40, 000, 000
Lower Freeport. .. ... ......... ... .. ... ... 3 4 10 | 3,840,000 38, 000, 000
Middle Kittanning. ... ... ool 6 3 .40 {1 7,200,000 288, 000, 000
Lower Kitbanming. ., ._.......................... 2 3 45 | 2 592,000 117, 000, 000 :
Clarion...ceeeree e e 2 6 5| 2,880,000 14, 000, 000 813, 000, 000
Brookville....o..ooooooia 2 0 10 | 2,304, 000 23, 000, 000
Ti0NeSta e ceennlveeennnanna. e I 2 9 50+ 3,168,000 158, 000, 000
Upper Mercer 1 4 20 | 1,536,000 31, 000, 000
Lower Mercer 2 0 45 | 2,304,000 104, 000, 000
Holmes County.
Middle Kittanning..................... PO 3 4 .30 | 3,840,000 115, 000, 000
Lower Kittanning................o... ... .0l 2 11 30 | 3,360,000 101, 000, 000
- Brookville............ oLl 2 0/ 20 | 2,304,000 46, 000, 000 . )
TiONE8tA. ceeeee e 2 6 5| 2,880,000 14, 000, 000 940. 000. 000
Upper Mercer.................ooooia.. 3 2 40 | 3, 648;000 146, 000, 000 [t
Lower Mercer........._... i 3 0 80 | 3,456,000 276, 000, 000
Quakertown....... L b2 0 55 | 2,304,000 127, 000, 000
Sharon........c..oooooi ool S 2 0 50 | 2,304,000 115, 000, 000
Jackson County.
Upper Freeport........................... P 5 2 1] 5,952,000 6, 000, 000
Middle Kittanning............................. .2 0 40 | 2,304,000 92, 000, 000"
Lower Kittanning. ....................... oL 2 11 50 | 3,360,000 168, 000, 000
CIATION . oo e e et e 3 7 80 | 4,128,000 330, 000, 000 :
Brookville............. e e 2 0 51 2,304,000 12, 000, 000 |1, 123, 000, 000
10 (T 7 T e 2 0 5. 2,304,000 12, 000, 000
UpperMercer......... . ... ... 1 4 10 | 1,536,600 15, 000, 000
QUAKEIbOWILe - o eneonnee oo . 2 8 120 | 3,072,000 369, 000, 000
Sharon. -« . oo eeeioaaa, . e 40 | 2,976,000 119, 000, 000
Jefferson County.
Coal NO. 10 o e e et 16 20| 1,728,000 ] 35, 000, 000
Pittsburgh. - oooeme ool 4 1 110 | 5, 664, 000 623, 000, C00
Brush %reek ......... e 3 2 lgg 3, 648, 008 565, 880, 000 :
Upper Freeport.............o....... ... . 3 5 1 3, 936, 00 512, 000, 000 ; .
Lower Freeport. ..., 1/ 4 0 380 | 4 608,000 | 1,751,000,000 | (> 986,000,000
Middle Kittanning.............o..o.. oL 2 8 395 | 3,072,000 | 1,213,000,000
Lower Kittanning............... ... 2 6 395 | 2,880,000 | 1,138,000,000
' 2 7 50 | 2,976,000 149, 000, 000
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* Estimated coal tonnage by beds and counties—Continued
Lawrence County.
- Tonnage for
Tons Tonnage by beds| . P
Name 0}" coal bec‘l. tﬁ‘éiﬁi"g:’s (s qélﬁla)i.)., pex]‘msi €1‘|are (in ro]i)r;(sl)num- Mlg?ﬂfd (in
; " - numbers)
b Ft. in. ' .
Pomeroy......cooena... e 2 5 40 | 2,784,000 111, 060, 000
Jeffers (local name for Pittsburgh).............. L B 20 | 1,440,000 29, 000, 000
WAIGUS - < - eoeeoee oo 2 .0 75 | 2,034,000 | 173,000,000
Upper Freeport. 3 3 135 |' 3,744,000 | 505, 000, 000
Lower Freeport. .. ...........o.o....io.. 29 40 | 3,168,000 127, 000, 000 2393 000, 000
~ Middle Kittanning ...l 2 .81 100 | 3,072,000 307,000, 000 [(= =22 F¥5
~ Lower Kittanning ............... oL 2 7 200 | 2,976,000 595, 000, 000
: Clarion. «ceue e ooennann, L 3 1 50 | 3,552,000 178, 000, 000
THONESE . v eaemvn e noe e 1 s 60 | 1,920,000 115, 000, 000
. Upper Mercer.................. RS 110 120 | 2,112, 000 253, 000, 000
Licking County.
LOWEE MEUCET -« -+ e e oo 2 4 5| 2,688,000 13,000,000
. ) R 2 0| - 15| 2304000 35, 000, 000 } 48,000, 000
~ Mahoning County.
Middle Kittanning. ..........cooovneeinooen... .2 6 70 | 2,880,000 | 202,000,000
Lower Kittanning. ...... ... ool 2 4 70 | 2,688,000 188, 000, 000
Clarion.........ooeiiiiii it e 3 4 50 | 3,840,000 192, 000, 000 G .
Upper Mercer. . onenrvmonooo 2 4 175 | 2,688,000 | 470,000,000 || 1 479 000, 000
Lower Mercer. .............. e 2 7 50 | 2,976,000 149, 000, 000
SRALON e e oo 2 5 100 | 2,784,000 | 278,000, 000
Medina County.
7
y SRATOIL: « e e e e et e e e 8 2).° 20| 3,648,000 | 73,000,000 73; 000, 000
Meigs County.
> POMEIOY e« e eeeeee e et 2 5 100 | 2,784,000 | 278,000, 000
Eil‘.tsburgh ........................... e 3 g ‘;g g, 842, 000 173, 000, 000 l
Lower Freeport.......... ... ... .. ... : 496, 000 75, 000, 000
Middle Kittanming. --....oeeeeersooo i 3 9|  155| 4.320,000 | 670,000,000 |f1 748,000, 000
Lower Kittanning. .. ...........ooovoomoienns 2 3 155 | 2,592,000 402, 000, 000 ]
CIALIOD - e e e e SR 3 3 40 | 3,744,000 150, 000, 000
\ . Monroe Coun@y.
& Meigs Creek..........ooooieeei . DR B SN | 155 | 4,320,000 | 670,000, 000 :
Pittsburgh. ..ol 4 0 320 | 4,608,000 | 1,475,000,000 |t2,913, 000,000 °
4 Upper Freeport. . ....oooooiiiii it 3 5 195 | 3,936,000 768, 000, 000
4 Morgan County.
. Meigs Creek. . ... oo\ oeeeeeeee oo 3 8 85| 4,224,000 | 359,000,000
Pittsburgh... ... PR 4 4 20 | 4,992,000 | 100,000,000
Upper Freeport...:............ S 3 10 395 | 4,416,000 | 1,744, 000, 000
Lower Freeport. ... ..oowwosorooiii 2 '3 320 | 2/592,000 | 829,000,000 |5 669,000,000 .
&) Middle Kittanming. ... ....oovnewnoooonoonn 5 5 400 | 6,240,000 | 2,496,000, 000
Lower Kittanning. ............................ 2 5 410 | 2,784,000 | 1,141,000, 000
‘ e -
- .
el
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Estimated coal tonnage by beds and counties—Continued.

Muskingﬁm County.

° : ' N Tonnage for
Tons Tonnage by beds :
. Average Area | : g all beds (in
Name of coal bed. - Ithickness. | (sq. mi.). pel;nsi llare (in rogl;g)num- round
. ) o 7 numbers).
: Ft. in.
Pittsburgh................. P 2 6 10 | 2,880,000 29, 000, 000
“Norwich” (coal No.7b)..............o.... .. 2 2 10 | 2,496, 000 25, 000, 000
‘“New Concord”” (coal No.7a)................... 2 0 30 | 2,304,000 69, 000, 000
Upper Freeport................... ... ... .. .. 4 1 300 | 4,704,000 ;| 1,411, 000,000
‘Lower Freeport.......... e 2 1 75| 2,400,000 180, 000, 000 (] -
Middle Kittanning. ..o 3 -5} 415 | 3,936,000 | 1,633,000,000 |-4,836,000,000
Lower Kittanning. .............. .. ... .. ... 2 11 415 3,360,000 | 1,394, 000,000 )
Brookville. ........... .. ... . 2 0/ 15 | 2,304,000 35, 000, 000
Lower Mercer. .................. s 2 0 157 2,304, 000 35, 000, 000
Quakertown (Wellston)........... ... ... ..... 2 0 51 2,304,000 12,000, 000 {| -
Sharon. . ........o.coooiilL. FER i 2 3 5| 2,592,000 | 13, 000, 000
Noble County.
Meigs Creek.‘ ............ [V . s T4 4 155 | 4,992,000 774, 000, 000
Pittsburgh.......... e 3 9 5| 4,320,000 22, 000, 000
Upper Freeport. ... oo 4 3 405 | . 4,896,000 | 1,983,000,000 |,2,926,000, 000
Ml(;)dle Kittanning............. P e 2 3 30 | 2,592,000 78, 000, 000 '
Lower Kittanning. ........... et e 2 0 30 | 2,304,000 69, 000, 000
~ Perry (}ounty. :
Upper Freeport.......... .. ... ... ... ...... 4 10 60 | 5,568,000 » 334, 000, 000
Lower Freeport........... .. ... ... .. .. ..., 3 11 60 | 4,512,000 271, 000, 000
Middle Kittanning................... Lol 6 1 120 | 7,008, 000 841, 000, 000
*Lower Kittanning. ............ ... ... ... ..., 2 9 145 | 3,168, 000 459, 000, 000 |2, 141, 000, 000
Clarion....c........... et 1 5 80 | 1,632,000 131, 000, 000 .
Tionesta.......... SR 2 0 30 | 2,304,000 | 69, 000, 000
Upper Mercer......cooovoniiniireieinnnnnann.. 7 20 | 1,824,000 36, 000, 000
Portage Coun{y.
Brookville. ... ... ... ... .l il 4 .6 10 | 5,184,000 52, 000, 000
Lower Mercer. .....couunueeeneaaieaaaaanan 2 0 10 | 2,304, 000 23, 000, 000 150, 000, 000
Sharon......... .. ccoiiii il 2 2 30| 2,496,000 75, 000, 000
Scioto (:Tounty.
Clarion....... ieeaeenn e N 3 7] 10 4,128, 000 41, 000, 000
0T 7 1 9| 20 1 2,016,000 60, 000, 000 131, 000, 000
Upper Mercer....................o.s S 19 15| 2,016,000 30, 000, 000
Sta;-k County._
Upper Freeport...................... s 2 9 "5 3,168,000 16, 000, 000
i Mx(f)dle Kittanning................. e 3 3 100 | 3,744, 000 374, 000, 000 )
Lower Kittanning. ......... e 3 3 100 | 3,744, 000 374, 000, 000
Brookville. ...... e 2 71 150 | 2,976,000 446, 000, 000 | +1, 873, 000, 000
Lower Mercer. ...........o..viiiiiiiia.os R 22 50 | 2,496,000 125, 000, 000 )
QUakertown . . . ... .co e 2 0 20 | 2,304,000 46, 000, 000
Sharon..... e .. 3 2 135 | 3,648,000 492, 000, 000
Summit County. .
Quakertown. . ... ..... el L. 2 6 301 2 380, 000 86, 000, 000
Sharon............o.o.LLolllIIIIIIT 13 9 125 | 3,648,000 | 456,000, 000 } 542, 000, 000

r « 5

~r
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Estimated coal tonnage by beds and counties—Continued.

~ Trumbull County.
‘ o Average Area Tons  |Tonnage by beds zﬁnﬁl 2‘(%; (f;])lr
Name of coal bed. _ “, thlckness. (sq. mi.). pelr'l 1s1 gare (in rollJlélrc;)num- round
numbers).
) Ft. in. . :
Sharon..........oooi i 2 0 10| 2,304,000 23, 000, 000 23, 000, 000

Tuscarawas County.

85 | 2,592,000

Upper Freeport. .. ... 2 3 220, 000, 000
Middle Kittanning. . ... o ool 3 9 3251 4,320,000 | 1,404,000, 000
. Lower Kittanning. ...0.... .. ... . ..o.o.L. 2 1.(1) 332 533, Sgg, ggg 1, (1)22, 888, 888 3 135 (-)00 000
" 3 3 b 4 y ’ ) t] : t :
Brookville. ................... R EREREREEE { 2 5 65| 2,784.000| 181,000, 000
THonest. v e 2 3|~ 25| 2,592, 000 65, 000, 000
Upper Mercer..................... e -3 0 5| 8,456,000 17, 000, 000
Vinton County.
Upper Ireeport. . ... i oo 3 0 20 | 3,456,000 69, 000, 000
Lower Freeport. ... ... ... 3 4 10 | 3, 840, 000 38, 000, 000
Middle Kittanning..............o ... .. 3 6 115 | 4,032, 000 464, 000, 000
Lower Kittanning. .. ...............o..oi. 1 11 115 | 2,208, 000 254, 000, 000
Clarlon. .oeee et . 3 3 110 | 3, 744, 000 412, 000, 000 2 584. 000. 000 '
Brookville. ........c..ooo il A 3 4 90 | 3, 840, 000 346, 000, 000 |(“ “°%
Tionesta. . 2 6 15 | 2, 880, 000 43, 000, 000
Upper Mercer. 2 11 75 | 3,360,000 252, 000, 000
Lower Mercer 2 11 130 | 3,360,000 |. 437,000, 000
Quakertown (Wellston)............... RN 2 9 269, 000, 000

85| 3 168,000

Washinglo.n County. -

Meigs Creeke. ... ..o
Plttsbmgh .....................................
Upper Freeport. . ...,
Middle Kittanning.............. et

ool N
[N AN )

100 |~ 4,608,000 461, 000, 000
120 | 2/784,000 | 334 000, 000
120 | '3.648, 000 | 438, 000, 000 |{3 345, 000,000
440 | 4800000 | 2,112, 000, 000 :

‘Wayne County.

Lower Mercer. ..................... e 2 4 . 30 {. 2,880,000 86, 000, 000 ; '
SRALON e e oo 4 8 40 | 5,376,000 | 215, 000, 000 } 301, 060, 000

A ‘ R Short tons.
Total original tonnage in round numbers of all beds in all countles ................................. 87, 638, 000, 000
Total coml nmlcd in Oluo toendof 1915, .. . . PSR 723, 956, 352
Wasted in'mining or rendered useless, estimated, in round numbers. U S e 362, 000, 000

. Amount remaining and available, in round numbers. . ......

The principal part of the toiinage, according
to this estimate, is contained in seven coal
beds, the outcrops of which are shown on the
coal maps described above. These beds, in
the order of their tonnage, are as follows:
Middle Kittanning, 22,926,000,000 tons; Upper
Freeport, 16,732,000,000 tons; Lower Kittan-
ning, 14,674,000,000 tons; Lower Freeport,
6,971,000,000 tons; Pittsburgh, 6,863,000,000
tons; Meigs Creek, 4,071,000,000 tons; and
Pomeroy, 710,000,000 tons. The total for these
beds is 72,947,000,000 tons, or more than 83

73210°—17—=5

.......................... Ceeieeoo...... 86,552, 000, 000

per cent of the total tonnage of the State.
The first three beds contain 54,332,000,000 tons,
or more than 61 per u,nt of the total coal of
the State. _

From this showing it is evident that the total
tonnage of those coal beds for which there are
no outcrop maps is relatively small (only about
17 per cent of the entire estimate), and even
if some errors have been made in estimating
their areas and average thicknesses such errors
will not greatly affect the total tonnage.
TFurthermore, the Anthony, Bear Run, ‘““Lost
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Seam,” Mahoning, Mason, and Vandusen coal |

beds, which are thin local beds in_the southern
counties that are not included in the figures, will:
tend to offset an overestimate of other beds.
Recent detailed work done in southern Ohio
by the -State Survey' materially affects the
estimate for that area made in 1912. The
recent investigations tend to reduce the total
tonnage, although for a few beds the area and
thickness were increased. : '

! Ohio Geol. Survey Bull. 20, 1916..

L.
. <

THE UNITED STATES.

In the earlier reports certain beds were said

to be persistent and of good thickness through- -

out large areas, whereas recent detailed work
in the southern counties shows that these beds
vary in thickness and are restricted to small
areas. Therefore, if the earlier reports con-
tain the same kind of error regarding the coal

in other parts of the State, the present estimate _

may be too large, but any further reduction is
unwarranted until further detailed work is
_completed.
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Access to the coal fields

Acknowledgments for aid .
Adams Township, coalin....... O, 79
Aid Township, coalin.............. .. Ceean T 60
Alexander Township, coalin.......... et (]
Alledonia, coal mined near

Allegheny formation, sequence of bedsin................. ... ... 42-43
Ames Township, coal in....ooeieii i 69

Amsterdam, conl MiNed NeAT. . ...ouieerireneneieenannananss 56
Analyses of Ohio coals...... et et 82-85
Anderson coal bed, descriptionof. . ....... ... ...l 62
Authony coal bed, omission of, from tonnage est,mmte ............ 95-96
Arches in tho conl-bearing rocks.........ooooiiiii i it 36
Athens County, Middle Kittanning coal in 52-55
tonnagein. ......oeiiiiiiiiiioat, S .. 90
Upper Freoportcoalin. . ............... .. .. 59-60
Athens Township, Athens'County, coal minedin................ 52,60
Tarrison County, coal mined in........................... G7,74,75
Auburn Township, coal mined in.. ... .
Aurelius Township, coal in.....oiiieeiiiiiiiiiii
B.
Barnosville, coal mined at......iceeueen... e aaaaea 74
Barton, conal at. . i 80
Barton coal bed, description of ... . oouiiii i 62
Bear Run coal bed, omission of, from tonnagoe estimate........... 95-96
Boaver Township, coal minedin........ ...l (]
Bedford ‘Township, Coshocton County, coalin. . ................. 41
Licking County, coalin.....coooooviiiiiiiiiiiiiil 41
Meigs County, coalin.....ooeeniiniiiiiii 70,71,72
T'uscarawas County, coal mined in.................... ... ... 44
Bollaire, coal mined near.. .. .ooiveiii il 64,73

Belmont and Foderal Creek fields, ]’1ttsburgh coal between...... 68-69
Bolmont coal field, general features of . .
map of
‘Belmont County, Meigs Creek coalin ..oooooviiiiiiiiiniiii...
Pittsburghcoalin...............
tonnagein. ...
Uniontown coal in. . .
Washingtoncoal in. ... .oouiimninmiiioiiiiiiiiaan,
Waynesburg coal in
Waynesburg A’ coalin........
Bergholz, coal mined at
Berne Township, coalin..........
Bethel Township, coal mined in.........
‘Bibliography. ....... creectnceanenans
Bladen, coal mined near. . ..............
Bloom Township, Morgan County, coalin............. P
Scioto County, coal mined in. ............ooooiiiiil.
Bloomligld Township, Jackson County, coal mined in
Bluo Rock Township, coalin. . .oovevenaan.... e
Bolivar, Tuscarawas County, coal mined at. .
Bolivar coal, occurrence of . . ... ereenas s 42
Bowoerston, coal near.............. cenne 58
Brilliant, coal mined at. . ..cooivivniiiiiiii 56, 66
Bristol Township, coal in
Broadwell, coal mined ab.....eviiienniiinniiiiii i 70
Brookfield Township, coal mined in.......................ool. 76-77

Brookville coal, tonnage of . ....ooieeeeenieiieaiaii.. 01,92,94,95
Brookville (No. 4) coal bed, descriptionof........................ 43-15
Brown Township, coal mined in. ..ol 50
Brownsville (No. 12) coal, tonnage of. . . ...... ..ol 90
Brush Croek coal, t0NNAZe Of« .. unneeeeeeeinneieeiaaanaannnns 91,92

Brush Creek limestone member, of the Conemaugh Iormatmn

near Dexter, plate showmg.. . 60
Brush Creek Township, coal mined in.. 51, 52,59
Buffalo Creek, coal mined on. .. ..oovviiieiiiiianininnan... 62

[oN Page..
Cadiz Township, coal mined in... P | 1 A1 - A £
Caldwell, coalmear....oevevieeeenenianuiaiaiiina. ..~ b8
Cambridge, coal mined near. .. ....................... .. 51,58
Cambridge coal, occurrence of. . . ........ ... ..ol - 58

Cambridge coal field, map of
Canaon Township, coalin. . .
Canfield, coal mined Near- . ..............oooiieiiiiiaiiiaaa.

Canton, coal mined at.......
Carroll County, Barton coal in.
Harlem coalin........... -
Lower Kittanning coal in...... ..o i,
"Mahoning coal in el
Middle Kittanmingcoalin......o............oo...
tonnagein.............
Upper Freeport coal in.
Carrollton, coal near
Center Township, Guernisey County, coal in
Morgan County, coalin. .............oooiioi.. .. T8
Cheshire Township, coal mined in.
Clarion coal, analyses Of..........oooeeiiiiiiiiai,
Clarion coal, quality of, for raising steam

tonnage of
Clarion (No. 4a) coal bed, description L] SO -15-47
Clark, Frank R., computatxon of the original coal content of the
ﬁelds DY - eereiieiie i, feereeteaaeaaa 88-96.
Clark Township, coal in. . 51
Clay, deposit of. ........... .47
Clay Township, Gallia County, coal in .7
Muskingum County, coalin........ e 59
Tuscarawas County, coal minedin........................... 50

Clayton Township, coal mined in

Clinton Township, coal mined in :

Coal No. 10, 10nNAZE Of .+ o e eeeeeeeeeeee e eeeeainnans

Coal Run, coal mined at......eeeveeieanioaa...

Coal Townslup, Jackson Cmmty, coal mined in. .
Perry County, coal il .oueeeiieeiiniiiiiiiiiiiiiiiiiaiaaa..

Coke, use of coaAlS fOr.vuuieienneininniiniiinan.

Colerain Township, coalin.... ... ..o iiiiiiiiiiiiiiiianns

Columbiana County, Clarion coal in.
Lower Kittanning coal in
Mahoning coal in
Masoncoalin........
Middle Kittanning coal in.

tonnagein............. ..
Upper Freeport coal in...oeeeoeiioiiiiii i 57
Composition of Ohio €oalS..eemeeeiiiven i, 82-85
Congit, D. D., cited
Conemaugh formation, coal bodsin..................
rocksof............ PP [P
Congo, coal mined Near.....oeeveniieeeenniiiiiiiniiinaiaiaun..s -
Content of the fields, basis of estlmate of oo feeeee 88-89
computation of..... Ceseeecenanen 83-90, 95-96
data for estimate of.....ceeveiiiniieniiii it 89
Corning, coal mined near...... e eeeeeae e e et eaaaaann 53
quarry near, plate showing.................... e 60
Coshocton, coal mined near............ eee. 5L
Coshocton County, Brookville coal in. e teee 44
Lower Kittanning coal in.....ooo oo, 48
Mercer Coalim. ...oouteii e iiinee i i cae i e eaaaaas 41
Middle Kittanning coal in. 51
. tonnagein................ 91
’ D.
Danford, coal mined at..........ooiiiiiiiiiiiii it 58
Decatur Township, coal mined in.................o...o.... 42
Deerfield, coal mined near....................... P 38



VI " INDEX.

Page.

Dexter, Brush Creek limestone member of the Conemaugh for-

mation near, plate showing.................................

Dillonvale, coal mined at....... s e
Domestic use of coals........... )
Dover Township, coal mined in. .
. Dunkard coal bed, character of. i
Dunkard group, coal beds of. . ...oevnneoiioa. .. .
sequence of bedsin... . ...l

East Liverpool, coal mined at....
East Palestine, coal mined at
East Sparta, coal mined near

Elizabeth Township, Lawrence County, coal mined in........... 42,49
Elk Township, Noble County, coal mined in..................... 76
Vinton County, coal mined- in.......
Enoch Township, coal mined in..................... et
Extent of the coal fields......... P 35
. F.

Fairfield Township, coal mined in...............oo.o. ool 50
“Fault,” Jumbo, location of . . ... .. i 52
Fearing Township, coal in........ooeeniiiiiioiiiiiianna ., 79
Federal Creek and Belmont fields, PlLtsbtugh coal between ...... 68-69

Federal Creek ﬁeld Pittsburgh coal in.
Finley coal, occurrence of. ........,....
Flint Ridge, cannel coal, occurrenco of...

“Flint vein,” occurrence of .. ..........oooiiiiiiiiiiiiiiiiaiaa,
Flushing Townshxp, coal mined in........l.......o........
Formations that bear coal

Franklin Township, Coshocton County, coalin. 51
Monroe County, coal in......c..ceeeeeiiieiiean .. 80
Summit County, coal mined in........... ... 38

Furnaces, blast, use of coalsin........... J T 86

N - . N G "

Gallia County, Middle Kittanning coal in 55

Pomeroy coal in

TOMMAZE M. ¢ ittt iieite e aaaaat

Wilguscoalin. ... . oo
Gas making, use of coals for.
German Township, coal in. .
Germantown, coal at......
Glen Roy, coal in
Glencoe, coal mined near,
Glenwood, coal mined at.. ..
Goshen Township, Belmont County, coal mined in

Tuscarawas County, coal mined in............. . 50
Green Township, Gallia County, coalin...................... ... 70
Harrison County, coal in
Hocking County, coalin. .
GreenZeld Township, coal in
Groff coal, 0eurrence 6f. ... ..o i it
Guernsey County, Anderson coal in 62
Lower Kittanning coal in. 48
Moigs Creck coalin........ - . 80
Middle Kittanning coal in........o.cooiiiiiiiiiiinii ... 51
Pittsburgh coal in.......... ..o 68
tonnagein..........
Upper Freeport-coal in..
Guyan Township, coal in
' H.
Hamden Furnace, coal mined near.......co...ooeiioiii... 57
' Hamilton Township, Jackson County, coal mined in. iy Toqa
Lawrence County, coal mined in 42
Hardy Township, coal in 41
Harlem coal, tonnage of..... 91
Harlem coal bed, description o 62
Harlem Springs, coal mined at. 62
Harrison County, Anderson coal in 62

Harlem coal in... .. .oiiieiiiii i
Meigs Creek coal in .
Plttshurgh coal in......o.oooiiiiiiii e
tonnagein. .
Uniontown coal in
Harrison Township, Gallia County, coal mined in. .
Muskingum County, coal mined in.............
Perry County, coalin....coeeveeiunnei i, e

Harrisville, coal mined near
Highland Township, coal in
Hocking County, Brookville coal in. .
Lower Kittanning coalin........
Mercercoal in.........ooeeennn...
Middle Kittanning coal in....
Quakertown coalin..........
tonnagein. ..............o..... .
Hocking Valley coal field, map of. ......_..._....................
Middle Kittanning coalin............................ PR
Holmes County, Lower Kittanning coal in.
Mercercoal in.......................
tonnagein. .. ...........oo.ll -
Homer Township, coal in. ................... ... ......
Hopewell Township, coal mined in...... ................. s

Horn coal, meaning of term.%............

Howenstein, coal mined near

Hunter, coal mined near..................................) SR
. I.
Iron making, use of coals for.. . 86
Island Creek, coal mined-on......................o.coiieiioi.. 61
. J. .
Jackson, coal mined at 39
Jackson County, Brookville coal in.. . 44
Clarien coal in. . .... 46
Lower Kittanning coal in. 49
Mercer coalin. ... ....ooiiiiiiiiii 41
Middle Kittanningcoalin.................................... 55
production of coalin. ... 39
Quaertown coalin . 39-40
Sharon coalin..... 37-38,39
Tionestacoalin. ... ... ... oo ... 42
tonnagein. ... ... ... ... 92
. Upper Freeportcoalin....................................... 60
Jackson Hill coal bed. See Quakertown coal bed
Jackson Township, Coshocton County, coalin............. ... .. 51

Noble County, coal mined in
Jacksonville, coalmined at............... . ...l
Jacobsburg, coal near......
Jeffers coal, tonnage of
Jefferson County, Harlem coal in.

Lower ¥reeport coalin......

TLower Xittanning coalin.

‘Mahoning coalin........

Middle Kittanning coalin..._........ ... ... ... ..........

Pittsburghcoalin............... ... .. e

tonnage in
Jeflerson T'ownship, Coshocton County, coal mined in....

Jackson County, coal in

Noble County, coal mined in

Tuscarawas County, coal mined in

Jollytown coal hed, characterof....................

Joy, coal mined near......... e
Jumbo fault, nature of .. L. ...l .
Justus, coal mined at........ ...

Kimbolton, coalnear........................ ..ol

L.
Lafayette Township, coal mined in.
Lafferty, shaft mine at, plate showing .. .
Lake Township, coalminedin........... ... ... ... ...,
Lathrop, coalmined at................... ... ... et
coxe made at
Lawrence County, Brookville coal in.....ool
Clarioncoalin................. ... .
_coals of the Allegheny formation in
Lower Kittanning coalin. ...
Mercercoalin. ... ........ .
Middle Kittanning coalin... "..... .. ... ... ... . .l
Pomeroy coalin
Tionesta coalin. ...
tonnagein..............
Upper Freeport coalin.. .. .. .
Wilgus coalin.......... J R
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quality of, for raisingsteam. . ...
. tonnage of.
TLower Kittanning (No. 5) coal bed, deseriptionof................ 47-49
T.ower Mercer coal, tonnageof ...l
T.ower Now l.exington coal, occurrence of.
Tadlow Township, coal minedin................ ool
) M.
MecArthur, Vinton County, coal mined near................... 41, 44 55
Macksburg, coal mined at 78
Madison Township, Columbijana County, coal mmed in.......... 61
Jackson County, coalmined in.............. ... .. ...l 46
Muskingum County, coalmined in.................. .. .. .. 51,52
Mahoning block coal, occurrence of. . et 38
Mahoning coal bed, deseriptionof . ................. .0 s 61
omission of, from tonnage estimate. ............... eeeins 95-96
Mahoning County, Clarion coalin..... 45
coals of the Allegheny formation in. 42
Mercercoalin........c.cooianin.. 40
tonNAgein. ..o 93
Mahoning sandstone ‘member, quarry 1n, near Corning, plate
ShOWING... o 60
Malaga Township, coatin......... 68
Manchester Township, coal minedin................... ... ' 7
Marion Township, Morgan County, coal in 52,09
Noble County, coalminedin............... ... ... ... 76
Martins Kerry, coal near ; 82
Mason coal bed, description of... N 61
omission of, from tonnage estimate................... . 0596
Mason Township, coal minedin..................o..oo R ]

Massillon coa! field, description of.
Mead Township, coal mined in..
Medina County, tonnage in

Meigs County, Pomeroy coalin................. i 71-72-
tonnagein................ .. 93
Moigs Creck coal, analyses of .. e . 85

quality of, for raisingsteam. ...l 87,88
tonnage of,

Meigs Creck (No. 9) coal bed, description of. e eeeieieaae, . T2-80

Mcigs Township, coalin. ...t . S0

Meigsville Township, coa) mined in.... . 68,78

Mercer (Nos. 3 and 3a) coal beds, descriptionof..... 4042

Middle Kittanning coal, analysesof............. ... .. ... 3
CoReIrom. Lo il e 86
gas from . 86
quality of, for raisingsteam........ .. ... ... ..l 87
tONNALCOf. et 99,91,92,93,91,95
use of, for iron making............ooooiiiilll

Middle Kittanning (No. 6) coal bed, dcmnptnon of.

Middlebranch, coal at....ieeniieeiiaiiiiiiain

Midvalo, conl mined NeAT. . eeeeeeenn it

Millficld, coal mined at........ocu... e '

Milton Township, coal mined in

Mineral, coalin...........oooe.

Mineral City, conl mined in.

Minerton, €081 MINEA i1, . oeeeneneremeneeenaneeeaeaiaranannns ‘a6
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< Lawrence Township, Stark County, coal minedin................ 38 | Monongahcla formation, sequence of bedsin....... i 62
Tuscarawas County, coal minedin........................... 42 | Monroe County, Meigs Creek coalin.i......ooiiiiiiiiiiiiiian... 80
Lcetonia, coal mined near . Tittsburgh coalin............ .. 68
Liberty Township, Jackson County, coal minedin............... 39 LODNAEe IN. ... 93
Washington County, coal mined in.._..............coooon.ee 69,79 Unijontown, coalin. ... S1
Lick Township, coal iN ... .. oot 39,41 Washington, coal in.. 82
Licking County, Mercer coalin.. ... ...t 41 Wayneshurg, coal in 81
tONNAgeiN. .. ooeeiiiiiiineas 93 | Monroe Furnace, Jackson County, coal mined at . 42
Lisbon, coal mined near.......... .. 55 | Monroe Township, Carroll County, coalin........................ 58
Little Tee Creek, coal mined on...... 57 Perry County, coal minedin. ...l 52,59
T.ocation of the coalflelds. ..o..ooooiiiiiiiiiiats e S 35 | Moonville, coal mined at.........
Todi Township, Coalin. ... ..ooiiii s 70 | Morgan County, Anderson coalin.
T.ord, N. W., acknowledgment to. .. : 35 Meigs Creek coalin.........
T.ore City, cml L0510 I tonnago in
“7T ost Seam’’ coal bed, omission of, from tonnage estimate. ...... 95-96 | Mount Pleasant Township, conlin................oioeiiiain..n. 66
T owellville, coal mined near........ N 38 | Muskingum County, Anderson coalin... 62
T.ower Frecport coal, analyses of 84 Brookville coalin. . 44
COKCITOM . .. iiiiieinnnnnnns 56, 86 Lower Kittanning coal in.. 48
tonnage of 90,91,92,93,94,95 "Mcigs Creck coalin... 80
T.ower Freeport (No. 6a) coal bed, description of ................. 55-57 Mercer coalin........ : 41
T.ower Kittanning coal, analgses O 23 Middle Kittanning coalin. . A1-52

Pittshurgh coal in 68
BONNAgOIN. (o 94
Upper Freeporteoal ina....o.ooooiiiiiiiiiiiiL 59

. N.
New Berlin, coal mined near .43
“New Concord” (No. 7a) coal, tonnage of 7 94

New Marshfield, coalin. ... ..ol
New Philadelphia, coal mined near.
New Straitsville, coal mined near...............
Newherry, J. 8., cited. .. coveeeiiiiiie it
Newcastle Township, coal mined in
Newland coal, 0CCUITence of. v ueune e iinii et aiaeiaeaaaaann
Newton Township, coal minedin..............
Nimishillen Township, coal mined in
Nineveh coal hed, characterof.......................
Noble County, Anderson coalin.................
Meigs Creek coalin
Pittsburgh coalin.
tonnagein...............c et aaaaan
NoOTris €oal, 0CCUrTaNCe Of o v e et i
North Industry, coal mined near............
«Norwich” (No. 7b) coal, tonnage of............. .

Ohio, MapP Of. e e
Ohio River, coal minedin..... ...l
freight capacity of...
Ohio Township, coalin
Orton, Edward, acknowledgment to.........

Palos, coal mined ab.....cuieemiienaniniiii i
Pease Township, coal mined in.............o.oooiiiiiiiiLL j
Perry County, Brookville coalin
Lower Freeport coalin....
Lower Kittanning coalin..
Middle Xittanning coalin. ... ... il
Mercer coalin........ et PR 41
tonnage in...cooovuiiiieiinainaaa.,
Upper Freeport coal in
Perry Township, Lawrence County, coal mmul in.
Monroe County, conl minedin...........o.oo.oooiiiiiiil
Muskingum County, coal minedin............o............
Piké Township, Perry County, coal mined in. e .
Stark County, €0alin. . .covemiienenonnniiii i lonaa.
Pnttsburgh ceal, analyses Of...eie e oo i e
coke from
gasfrom.................
quality of, for raising stcam.
strip pit on, plate showing

stripping of with a steam shovel plate showing.............. - 66

tonnage of ..o 90,91, 92,93,94,95
Pittshurgh (No. 8) coul bed, description of..

shaft mine on, plate showing........

Pleasant Township, coal mined in........oooveeioeieiiiiiiiian..
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Pomeroy, coal mined at.......ooevvennreaaaniomannns s
" Pomeroy coal, analyses of...

quality of, for raising steam.

tonnage of..... feecaeeas ..
Pomeroy coel ficld, map of....
Pomeroy (No. 8a) coal bed, description of
Portage County, Sharon coalin

tonnage in
Pottsville formation, general scetion of................. ... ...l
Production of the coal fields
Pultney Township, coal mined in

Q.
Quaker City, CORLNEAT . . ... ueeeneee e i aeaaeaiaaaans .68
Quakertown coal, analysis of
tonnage of................
use of, for iron making....................oo..
Quakertown (No. 2) coal bed, deseriptionof...................... 39-40

Range of the coals
Ray, F. A., acknowledgment to
Redficld, coal mined at....
Rendville, coal mined near..
Rich Hill Township, coalin
Richland Township, Belmont County, coal mined in............. 74
Vinton County, ¢oal mined in
Rivers. See Sireams. ’

Robbinsville,coalat. .. ... ... ...l S 49
Rockcamp, coal minednear. ...l 60
Roger coal, occurrence of ' 55
“ Rooster”” coal, occurrence of . 53
Rome Township, coal in 69
Rose Township, coal mined in’ 50
Rush Run, coal mined at 56
Rutland, coal mined near 72
. 8. .
St. Clairsville, coal mined mear.........zo...........oooiiil. 80
Salem Township, coal minedin................................ 69,79

Salineville, coal mined at
Upper Freeport coal bed at, plate showing
Salisbury Township, coal in
Salt Creek Township, coalin.. .. .
Salt Lick Township, coalin............ ...
Sandy Township, Stark County, coal mined in.................. 50
Tuscarawas County, coal mined in
Scioto County, Clarion coalin..................
Mercer coal in.........
Tionesta coal in..........: e e e e e e .
tonnage in .
Scipio Township, coalin..
Scncca Township, coalin. .
Sewickley coal bed, equivalent of
Sharon coal, analyses of . ... ..
tonnage of...........
use of, for iron making

Sharon (No. 1) coal bed, description of........................... 38-39
Sharon Township, coal minedin......................o......co.. 77
Shawnee, coal mined near. .. .................. 53
Sheridan, coal mined at................ ... ... . 55
Sherrodsville, coal mined at. ................ ... ... 58
- Short Creek Township, coal minedin....................l ... 67,75
Smith Township, coalin....................... 74
Smithficld Township, coal mined in...... e, 66
Somermeier, E. E., acknowledgmentto................... ..., 35
Somerset Township, coalminedin........................ ..

Sonora, coalminedat..... ...
Stark County, Brookville coal in
coals of the Allegheny formation in
Lower Kittanning coalin...... e
Mercer coalin. ........o.oooviiiiiiiiiiiiinaan.
Middle Kittanning coalin..........
Sharon coal in...
tonnagein. ...
Starr Township, coalin....................
Stauffer, C. R., acknowledgment to

| Stout, Wilbur, acknowledgment to

. Vernon Township, Scioto County, coal mined in

Steam raising, use of coals Ior ....................................
Steubenville, coal mined at............ )
Steubenvillo Shalft coal, occurrence of.
Stillwater, coal mined near...........
Stock Township, coal mined in

Streams, trenching of coal-bearing rocks by. 36
Strip coal, occurrence of... . ............ 61
Strip pit on Pittsburgh coal, plate showing. 66
Stripping of Pittsburgh coal with a steam shovel, plate showing. . 66
Structure of the coal fields........................ bt 36

Sugar Creek Township, coal mined in.
Summerfield, coal mined near. . ...
Summit County, Sharon coalin.....

Swan Creek ﬂeld Pittsburgh coal in
Swan Township, coal mined in........
Symmes Township, coal in

Temperanceville, coalmined at. .................................
Tionesta coal, tonnage of .. ............oooiiiieeioieoui ..
Tionesta (No. 3b) coal bed, description of
Topography of the coal fields
Toronto, coalin. . .................
Trimble Township, coal mined in.
Trumbull County, tonnagein..............ocoviiiieiiiieeeenaan.
Trenching of coal-bearing rocks by streams....................... 36
Tuscarawas County, Brookville coal in. . '
Lower Kittdnning coalin........

Mercercoalin............... .
Middle Kittanning coalin........c.....o... i
Tionesta coalin..........ooeeiiiiia il 42
tonnagein.............oo...on 95
Upper Freeport coal in . 58
Tuscarawas Township, coal minedin......................... ... 38
T.
Uhrichsville, coal minednear................................. '. ..

Union Township, Belmont County, coal mined in
Morgan County, coalin................ ... ...
Muskingum County, coalin...

Uniontown coal, analyses of...................coooooiiii...

Uniontown coal bed, descriptionof..... ... . ... ...... ... ...

Upper Freeport coal, analysesof............................o.
coke from

Upper Freeport (No. 7) coal bed, dcscripuou ofceiii

plateshowing...............
Upper Mercer coal, tonnage of.
Upper Township, coal mined in....... ... ... . .o ... 42,49
Utley, cokemade ab..ocuu.e e i it iaaaann 70
. f

Valley Junction, coal mined near.................................
Vandusen coal bed, omission of, from tonnage estimate

Vinton County, Brookville ¢oalin.................... e
Clarion coalin............ D
Lower Kittanning coal in.
Mercer coalin.............
Middle Kittanmng coal in. .
Quakertown coalin.........oooooiiiiiiiiiiiiiiial
Tionesta Ccoalin.....oooiieneiiai i
tonnage in
Upper Freeport coalin...................... e

Vinton Township, coal minedin............ ... ... ... L.

Virginia Township, coalin... ... .

w.
‘Ward Township, coal mined in...eeeeeeooiii il 52,53
‘Warren Township, Belmont County, coalin......... 3
Jefferson County, coalin. ... olllL .67
‘Warwick Township, coal minedin............ .................. 51
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